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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a positive electrode having excellent 
discharge preserve characteristics, high temperature preserve 
characteristics, a high discharge actuating voltage and high energy density 
by suppressing self discharge, even if lithium manganate (LiMn204) is used 
for a main positive electrode active material. 

SOLUTION: This positive electrode is provided with spinel lithium 
manganate expressed by Li1+XMn2-Y04 (provided an atom ratio of lithium 
to manganese is 0\56<Li/Mn=(1+X)/(2-Y)<0.62, -0.2<X<0, 0.2 and Y<1.0), 
mixed with at least one kind selected from lithium cobaltate expressed by 
Li1+ZCo02 (-0.5<Z<0.5) or lithium nickelate expressed by Li1+ZNi02 (~0.5< 
Z<0.5). 
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(57) [fifi] 

[HUH] 7>^>iUfr)A (L iMni04) ££IE 

*5EWOjE«tt, -KiLIiuMni-Y 
04 (§L, U^^A<hv>^>i:<Z)IM^tt^O. 5 6 
^Li/Mn= (1+X) / (2-Y) ^0. 6 2 T> 
-0. 2^X^0. 2^1. 0T»^>) T*$n 

t**^T>;tf >&iJ?^A<h, -&i£L i mzC 
0O2 ({11, -0. 5SZ^0. 5) T«$n^aA 
IRSX i uzN i O2 (fiU 
-0. 5^Z^0. 5) T^n^-^^SUfJA 



Voltage ( V vs Li ) 
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M»lM**<D«ilS] 

-KSL iinMn2-y04 «IU U A t v ># > 
fcOfFfJt^O. 56^Li/Mn= (l.+ X) / (2 
-Y) ^0: 6 2T, -0. 2^X^0. 2^0Y^ 

i. ot*>^>) TS$.n^xt:^7>^>eufc 

At, 

-KSL iiuCoOz (flU -0. S^Z^O. 5) 

N i O2 «SU -0. 5^Z^0. 5) T*£n&- 
y*r)Vm. Uf'JA^6IR$nWj:<(ht)ll<!:^ 

E3/X;i/ KK«J^«>A**^ttsaE-y^r;WK U^A 
*>SS«£n**te< ifc l*ICDSg£:B fcL 

0. 05^B/ (A + B) <0. 2<DVm\Zt£Z>£o\Z 

So 

[«f*«2] BtJfB7,hf^;mv>^>KU^0A, ift 

a. tuyf ^Jr^x^^-fn^biR 

[S»**3] mlEX£*;i^^>;tf >&U5POA (L 
iuxMnz-vCU) CD— B57&t«aS2ffi<7)^JKTS»^nT 
^£>«£-te, 'J^At, >£«rEft&o&JR(Dfr 
tcOJR^ItCAto. 56^C^0. 62 ({IU -0. 

- 1 t*«tn»«a2 teEfc<&#*«*««»ffliE 

So 

intern 4 ] x e*^-T>#>& »j ^a^ies 

T, - 

— «5£L i nxMm-YCU ({EC »Jf^At7>^> 
tCOE^it^O. 5 6^L i /Mn= ( 1 + X) X (2 
-Y) ^0. 6 2T, -0. 2^X^0. 2?JOY^ 

1. T*£n**£*JUS!^>;tf>gU^ 
ACDt»*<h, 

-^L iuzCoOz ({BU -0. 5^Z^0. 5) 
TaStl^n/t^hKU^^Afcsmi-iKiCL i hz 
N i O2 (ML, -0. 5^Z^0. 5) TS^n^Z 

4:*, 

MEX fcr*;HT7 ># >R U ACT)»^oa»^ A ch 
U «98B3A;Ph»U^^A**^tt«r82^^-!r;l^»'J 
^Aj&>fc»R3ft*4>fc< fcfc 1 lo^Otl^B 
tL/t«^(:0. 05^B/ (A + B) <0. 2CD*6ffi 



(2) #12 0 0 0 -2 1 5 8 8 4 

2 

m&m%m\zft&2tifz&&®mzEEt&, ??ssf£ 

^XIltS:«IAfcC4:S:«ratr*#*««l)t«»«jE 

[Bf3RE5] B5EXfc**;U^>;tf >gHJ^«y*A, fld 
E 3 A Jl/ h K U ^ A *5 i'tfiB- y T )V& U ^ ^ A CO 

-SB£v^*i/^A, t;i^-^a, %)Vz/<yAs n-t 

>^A, ^DA, *7>#>, ft, 3A'JVh; - 

«4HE«©#*«»K«»ffljE«<©BJS5S». 
[«f*«6-] BEXtf*;Vg^>#>KU3^A (L 
inxMnz-rCU) <D-f«£fflEtt<&&JRT««T*« 
'JMAt, "7>^>(hfltlEteO^^C7)?Ptco^ 

^JtC^O. 56^C^0. 62 ({IU -0. 2^X 

■»?^*C:t«:«Fa<hrs»*3B5^E«<Z)#*«* 

^g^b/j:^tlSiXh'^7>^>^U^^A^ 

— «5tL i nxMnz-yCU (II, Uf^7A(hT>^> 
t CDm^ltW 0 . 5 6 ^ L i /M n = ( 1 + X) / (2 
-Y) ^0. 6 2T, -0. 2^X^0. 2*OY^ 
1. 0T*S) T^2n3Xt 0 *;U3^>;tf>&iJ^ 

At,. 

34 -ftSLinzCoOz (fil, -0. S^Z^O. 5) 
T*sn*a/x;Ph»ij^A*S '^tt-«iCL i nz 
NiOi (fit/. -0. 5^Z^0. 5) T^^n^n 

^^r;uK , j^^A)&v&ai^$n^^tt< tt> iat^ 

0. 05^B/ (A+B) <0. 2<Dmm\ZteZ>J:o\Z 

E3A;i/hKiJ^^A^5«t^SttE-^^;UKU5 1 ^At4 

A'-^v^A, 3^>, ^7 DA, -7>#>, ft, n/Wl/ 
K.-y^k SIB, xhP/f^A, ^ar?" 

a, ^uy^^cfc^xco^rn^d^as? 

H 7 £Ej§to#**ftX«ffli. 
[l»#B9] fttt8BXt^^^$!v>^>»U^^A (L 
inxMnz-yCU) BS^TOE«0*JRTIlift*nT 
50 n*tt-&Wu Uf^At, v>^>tmJEffico^Jgcofn 
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3 

toOK^itC^O. 56^C^0. 62 «BU -0. 

imxm i o ] BtttB^7Ka»sti^«s^$)^^n 
r zmxm i t^vk^m 9<D^r^\ztmmmnmn 

&*gL7cS#T. #»J (PVDF) <D 

*n. 

-ML iiuMn 2 -T04 (11/, U5 1 ^Ai:V>^> 
£<7)iC^tt.7^0. 56^Li/Mn= (1+X) / (2 
- Y) ^0. 6 2T, -0. 2^X^0. 2^0Y^ • 

-^L iifzCoOz ({IU -0. 5^Z^0. 5) 
N i Oz «!U -0. S^Z^O. 5) T^^tl^- 

U ME n AVU h & U ^ A & -6 ^ MSB- v >T )V& U 
5^A7^b^£tt£'>te< £t> 1 ffi(^^*C0m»$:B 
tl^«^l:0. 05^B/ (A + B). <0. 2<Dmm 

\zuz>£ o \zm^m.\z%i&Tz>36m t x.m£ , 

[IMtSi 3] Ht§BXt'*;U^>#>&U5POA, 
WEa^JUhKij^A*J:yME-yir^K U^A 
(O-S^T^-/^ 7;U^-^A, #;U->?A, n 
i-i/OA, 7&> % £DA, ^>#>, ft, DAMUK 

(Lin xM n 2-y O* ) O-ffi*:ifflE<fi<0&JRT««T 
U^Afc, ^>#>£ffiE<&<b&M<&»£ 
OIR^tbC^O. 56^C^0. 62 «SU -0. 2 



(3) ^12 0 0 0- 2 1 5 8 8 4 

»«LfcS5*HF\ #U77ltt'-Uf> (PVDF) <T) 
T*4:t*«F«tn»*9l 5 K:EB<&#*tt!?Jt 
[0 0 0 1 ] 

[0 0 0 2] 

^7 A (LiCoO?) , -7^SU^A (L i N i 
50 O2) , >&'J^A (LiMnzOO ^<7)'J^ 

[0 0 0 3 ] ±5fil/fc#*B«m«»<DiE« 
U5^A (LiNiOz) Kft-sTtt, AMT^^t 

^5**t*r*E«. sfc^tt, tt^w («Atf, i§m 

JBE^^Vi) ICH/NVUhKU^^A (LiCoOz) (I 
^^A (LiMnzCU) l:»oTU, S^ISTSI 

brm^h&'J^A (LiCoOz) H^^xh^^/c 

(LiCoOz) *ffll^eit^»t/j:^Tlr^. 
[0 0 0 4] «iS0)/hS!e7 r **^5, 

50 *fflo/jNS*s<o^&e>r, /w^ , jyHew4t , 0 
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5 

*smm§(b jus** t z <Dm<D#7kmmnmmtfm ^ s n 

OA (LiCoOz) KfttofcttttfcLT, 
fT$«T*^7>^>SUf^A (L iMmCU) ffi 

>#>&'J^A (L iMnzOO ©ffix*;U^— 
£#ftT**:tf>l;:, 9-293538 *»4S«B(;:43 

^T, v>;tf>&»J^A (L iMn204) [ZU/Vlb 
fi'J^A (LiCoOz) fcL<l4xy^r;M8iJ^S 
A (L i N i Oi) *«lnr«>^t"Ca*L<fc'5t^5 

[0 0 0 5] 

9 - 2 9 3 5 3 8*4>*^45^T«3SSnfc3?tt-C»-3 
Tt)t»Ttt^A^fc. 7>«>BUWA (LiMn 
204) *]E«IS««tL&jE*tWr«tlKUT- 4* 

[0 0 0 6] RffWttKO^Ttt, 7>^>8'J 

^A (L iMniOO ^IMt^IC^bTSS 

[0 0 0 7] 

fcOTft-pT* V>#>K»J^A (L iMruOO * 

<, ^x*;i/*-BflC^at<Tft^tt'oifi]±Lfc#* 

[0 0 0 8] Ctf)fc«>, *5BE<0#*«*H«»ffliE« 
14, -jRSL iiaMnz-y04 (fiU, >Jf')At7> 
# >£<DI35^ttrt<0. 56^Li/Mn = (1+X) / 

(2-Y) ^0. 6 2T, -0. 2^X^0. 2iOY 
SI. 0T&3) T^$n^Xtf^^V>^>K'J^- 
£A£> -KSLiiuCoOz ({IL, -0. 5^Z^ 
0. 5) T*$n53^M[iJf'jA*-5^H-|RS 
L inzNiOz (fiL, -0. 5^Z^0. 5) 



(4) ftR 2000-215884 

6 

[0 0 0 9] ±BHI^T**n*^>#>llnJ^<}A 

^r^K'J5F^A€:*liPUTiS^UTiEatr«)*\ 
/0 L^4-tOffi*«r»linUTjS'&L/TiE«tT«»C tl:i 

BT5utA«T*fc. CC0316t43£^-Cl4A c c^^, ^ 
^hKU^Afcl^te-y^BU^AT^ T>^/ 

[o o i o] v>x>w)*vjxiEm\*i&*m& 

KU^^AiE«^tt*«#tO»<»S«rJ;0«»«EE 

■ y^*A*SW4xyy;MK U^ASJRjDLTiE* 
LTIE«iT*rtv »£W4^<Dffi*£^ftjUTiE'&lx 

^S^IlEH^^C^oT, ^A* 
SlU4xv^;U»U^^A^#3af3f^ffl U 

« #J <h UTco n AVW h B U A * -5 ^ H - y U 

[0 0 12] — *tT*;UfflV>;tf>Ky^A<7>») 
^^A<hV>^>C0igTittiSM5feft*^<^^P#O« 

»*tttofc. *fc, xtf*;i^v>#>&U5f^ACQ 

XDlftt^O. 6 2KJlTT»5t6!f/j:lt8ii:«i:7 

A;, :©:^b, xtf^;usy>^>SUf 1 ^A<7)U 

^A<h^>#><Dfg^itL i /MnttO. 5 6^Li 
/MnSO. 6 2C0B«Jl/j:S«fc5JCK£rse:t^a 

[0013] fit, 3A;i/h8Uf'?A*S^4-7 

«j ^ * a o«-&*^nijor * k ff ts^j t b 

TO(Pffl*«**T«fc», z2/VVbW) ^ A&£ W4 
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^7 >if >K U f 0 ftTt* t 6ftT^ 

[0 0 14] LA*Lttft<6. 3AVUh&U^.A£>3^ 

^fi»J^A/)^IK$n?»'>/«i:< <ht> lScomS^rB 
tLfc«-&lC0.- 0 5^B/ (A+B) <0. 2tft-5 

[0 0 15] *^>;#>&U^A, 
^ O A ^5 £ J/- v >r)l& U ^ £ A (0«iB5feft«1M £ ;u 

^ y^y^A, rtJUv^A, /s-^-v? 

St £8h XhP>^^A, v;p=i-^a, ~rt 

[0 0 16] fit, *e*JUSv>#>#iJ^AK 
JR) li, 0 . 56^Li / (Mn ^ 0 . 6 

^(Di^m^mmt^m^^u^^n^rzoco^m (it 

[0017] ±5zBU/z<t-5^:iE«*, Ty^^'J^ 1 ^ 

StHJ-7^^S , Jf'5ASSlipr'5M^+»l:«» 

UZfztb, n/VV hKUf'yAfe^^^v^MU 5^ 
[0 0 18] fUT> mb^EEJg • f&ftfffflKcfcOil 



(5) ^§12 0 0 0- 2 1 5 8 8 4 

<? 

£ttT3l£*<0l;:»L,T, JESS • «S • MWf^ffll'cfcO 
^Tt^)(OT, ^A^Uh&U^A&S^-y >b~JUj& 

[0 0 19] *«Wwv>#>»u^^A«rn/\ # ;Wh» 

&rt<b* >&u^*Al;::3A\>UhB6y ^£A*a 

BiSLfclEffiKfcoTte* IEffitDJI*£»<Tir<5*:fi6 
20 [0 0 2 0 ] fL,T, *»f8(M*J(tl/Tli, #U 

L<tt*«0fc**H\ *'J77ftlfr:iJr> (PVD 

f) <D£ote7ymfcmfcmtt?frzm&znzmft? 
tuf^Ait**«*a^MTy^tt(:Lfc0* 

[0 0 2 1 ] 

30 1. IEffi<7)f£B 
(1) Uttfll 
-IRSLhuMni-yO^ (fflU -0. 2^X^0. 

>BUf^A9 5H%(!:, -^LiiuCoO^ ({H 
U -0. S^Z^O. 5) T^^n^U/^JUhSU^ 1 
OA5lI%tOfi«*$:2 0 0 gfflSl, cnbl: 

7a-y 3 >gl (AM- 1 5 F) ) ftK^TSo 
40 [0 0 2 2 ] ;in£> Isllteftl 5 0 0 r pmTl OftK 

TS^iEffiSftJltr*. d CD fg 0. 
<JfyA(;*fl/taA^hB[Uf^A^S§[mi;««L 

l©jE««atUfc. 
[0 0 2 3] ( 2 ) H^^iJ 2 
50 -*t5SL i MxMni-YO* (fil/, -0. 2^X^0. 
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p 

>fi'jf>A9 0iix<b, -«^LinzCop2 m 

U ~0. 5^Z^0. 5) TSSn-6 3A;H^BUf 
1 0MXt©«^»*4 2 0 0 g/B*L, :cs 

^3.-^3 (am- 1 5 f) ) foizftmrz* 

[0 0 2 4 ] dftS:, ®e3ftl 5 00 rpmT10»R 
flsftStfT. EEffil • StS • MWUfeffl&igc^ltTftzlnL 

fctt!£;<h/<t£o OUT, ^Ofg«&iEffifS«lK^jgffiC0^ 

»)!B*ie##J*-«(DW$T«$LTjE*^«i:T*. 

C(0iEffi^#JS:7^5fS*^/j:-5iEffi»«ff<D 

[0 0 2 5 ] (3) 
— jR^X i itxMru-Y04 ({& L » -0. 2^X^0. 

>*Uff)A8 5iaxt, — RSL i mzCoOi «a 
U -0. S^Z^O. 5) TBiZtl&Z/Vl'h&i)?- 

OAi 5 2 0 0 gmML, zcdm 

7a-y 3 >^i (AM- 1.5 F) ) rtlC5fe*T<5. 

[0 0 2 6 ] IsItEft 1 5 0 0 r pmT 1 0 ftffi 

fMftSttT, BEtti • «* • JSrWff^ffl*jBC$-e-T«dU 

fctti8<fc/j:£. OUT, ClOg^IESfgttKKjgaa)^ 

tn>T, C(DiEffi«-»J*7;U^fS^6/J:-6iEfiift«fr(0 

W3(DIE««c fcLfc. 
[0 0 2 7 ] (4) §*U£0aj4 

IiuMnz-r04 ({il, -0. 2^X^0. ' 

>S'J^^A8 0. 5lIXt, -JRSL inz-CoOi 
(ML, -0. 5^Z^0. 5) T«$n-53yNVH-» 
'J?9A19. 5II%t(Ol^*^ 2 0 0 gfflf 

>H/*/7i-y 3 >gl (AM - 1 5 F) ) 

[0 0 2 8 ] cn$; 1 5 0 0 r pmT 1 0»M 

%m&mt?77T^ htzmm ■ 77* 



(6) 2000-215884 

/0 

»IB*lt»«lt-)EO«ftT«*UTiE«*«ltr«. 
OUT, CC0iEffi'&Si^7;U^?§^b/d:^iEeR , flim^(7) 

«4 0>iEMRdfcLfc. 
[0 0 2 9] (5) Itttfll 
-fe^L i inMnz-yO< ({!U -0. 2^X^0. 

3t(DJP^ICEE3S UTtt*« 1 tf>IEffi« e t Lfc. ■ 

[0 0 3 0] (6) JtttM2 
— j&5£L i mMnz-rO< «IU -0. 2^X^0. 

>i'JWA7 0l»Xt, -18SL IttzCoOz (ffl 
U -0. 5^Z^0. 5) T*$n*HAVl/h»U^ 
^A3 0ll%t^»*i2 0 0 gfflJEi;. ^COfg 

20 7a-y 3 >g|g (AM- 1 5 F) ) rttCSfeWCT*. 

[0 0 3 1 ] cn&. [sHER 1 5 0 0 r pmT 1 0#H 

30 W2<&IE«« f <hU;. 

[0 0 3 2 ] (7) *t&#]3 
— i itzCoOz ({ML, -0. 5^Z^0. 5) 

7 7 7-fhtt*10-fi§l/fc», 

£-£(7)SJ^T^£LTIEffi£#J£T£. o^t, ;:<■" 

[0 0 3 3 ] JiS6Wcfc-5^LTfP«Lfc*JlfiOTl 
40 iE««a f b, c, d^5J:^Jt«CTl-3cOIEffi«e, 
f. gOlil^SriRlJ^-r^ttbJl. ftiES«a, b, 
c, d, e, f, g^^n-?n3ffi^^^7.-tr>lVrtlCE 

T. 4. 3V-3. 1 V*T5Ctt«K»*fToT«IW* 

[0 0 3 4] 
[SI] 
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(7) #08 2000-215884 

// 12 





JEtetecDOpt^ (n m) 


tQM&tt*ft (mAH/g) 


a 


18 0 


112.8 


b 


17 6 


115.5 


c 


1 7 2 


118. 3 


d 


1 6 9 


12 1.0 


e 


1 8 4 


110.0 


f 


1 6 3 


12 6. 5 


g 


13 0 


16 5.0 



^EEmr^t. &&m\zmmm^±iz^m2tim 

[0 0 3 6 ] V^V&U^A&'SWirm^ 
^^LTti, ^*>"}A (Mg) , T)V^~OU (A 

l) . #;^>sa (Ca) < a^s^a (v) , =j-$y 

(T i ) , ^7DA (C r) . (Mn) , & OF 

e) , =JAJUh (Co) , -^^r;i/ (Ni) . ffi (C 
u) , mm (Zn) , XhD/^^A (S r) % i?)Vn 
-OA (Z r) , (Nb) , t'jyr> (Mo) 

fccfcltaX (Sn) ^bMLTffl^^i^Ctn^ 

[0 0 3 7 ] 2. £&(7}f£gl 

ttfta. Kfb^^VWOU^F^A-f A • ML 

[0 0 3 8 ] 3. U^A<*>R«tt»<0fE» 
±5fi©«k 5 Clt^Kl^WJ 1 - 4 coiEffi« a , 
b. c, d*J;mfc«Ml-'3 0>IEffi«e, f, gll'J 



rt-#*-h (EC) t^x^-;u*— h (DE 

0 ^a^^ciMfi^iT i wj 7 h 

20 ^©A7yftU>BUWA (L i PFe) SailPUfc 
fM*aAl/fc«, »Pl/Ta»«i5 0 0mAHO 
#K»*»A-G«:«ricr^. ft*5, «»<D«M*tt«S! 

[0 0 3 9 ] CdT. *lfi«l<DiE««a*ffi^Tai« 
LfcK»fl»«:*lB«l<Z)«»AtU, *ft.OT2©iE« 

U *Jfi«3<OjE*«c*ffl^T«ll«Ufctt*«»** 
JO JS«3<0«»CfcU *Jfi«4^iE««dfcffi^T«l« 

1 <DIE«te e (JH^TMUfcKMIKttM 1 <0* 
»EiU tfcttM 2 0>jE«i« f *m>T*rtb&K«*- 
»*Jt«M2<B«»F£U tttt«30)iE«fig*ffl^- 

[0 0 4 0]/^, jg&iSHiLTH ±&LAcX^U. 
>*-tf*-b (EC) HyXfM-^^-h (DE 
C) ^fg^LAct>COa^(-, 

40 (DM C) , X^*^)u# — h (E 

MC) *B*kfcfe©*H^ac&a*T#*." * 
COfi'&lt^-D^Ttt, ECC^ITDEC, DMC, E 
MC^ftSIRUfciaSrS : 9 5-6 0 : 4 0 ASSIST 

SBLfcL i PFiBWU;:. L i BF4, LiCIO*, L 
iN (SOiCj'Fs) tKft*£ft**f * Ktt»£ffifflT 

[0 0 4 1 ] 4. KM 

(i) ?sta##Kt* 

50 ±&CD c fc?lcUTf£»LAc&S?&A-G£, £i&CD#ffl 
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g-C5 0 0mA (1C) <7)^a««fT4. 2V£T35S 

2 V^«/£36®LAc?^, lO^RSttitU 5 0 
0 mA (1C) <Dtt««ttTtt«»Jfc«ffi# 3 . OVIc 
ft**Ttttt£-e-*4. 2V- 5 0 0mA^f«-^S 
BE3E«*5«fc^5 0 0mA3ett«tt««:fTofc. C(DXo 
\Z. ft&n$:ft'orz'&. ^tacD»ffl^T5 0 OmA (1 

o <Dftmmm*v4. ^vjtml, 4. 2viijjs?$ 

frt>ftnnm&2 5mAHTt&4iT4. 2V^m/E 
[0 0 4 2] ftffacDftttJftA-Gtoa^JE t^xje * 



/4 



**»«:WjfeLfc», 5 0 0mA (1C) CDSfcm^SETS 
«j»lt«JBE^3. OV'l:ft4STttt?tft^(0»«l9 

[0 0 4 3] 
[*2] 
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[0 0 4 4] ±fc&2fr*>W*>frtJ:J:o\Z. 

(rifcttttO^tt'e?. A— Fir— X^fflVifcm»<D^tt 
[0 0 4 5 ] — H145J:.tX*2 J: 9 *E 6 *^<J: £ 5 

mjttA->miteB^e^c->m*D->^[^F^m»G 

1 1^3 £ -5 lc n A* ^ h tt U * 0 A cD^iraS * m± ts it * 

[0 0 4 6 ] (2) 'tt«««#ttK 
±5fiOcfc3 lCLTf^ML,fca-««A-GS:, ^tl^SIS 
ST 5 0 0 mA (1C) C05r5mm^T4. 2V£T5fcm 
U 4. 2 VSJ3ia^6^l5«aEA«2 SmAWTtJ^* 
2V^tE^SLfc$, 1 OfrMttlkU 5 0 
OmA (1C) <Dft*«8KTJfc«ttit*ffi/>t 3 . OVI: 



50 



40 



&*iTif[«$ti4. 2 V - 5 0 OmASSil-^i 
/3E3fE«*5cfctf5 0 OmA^lMf^fro^S, 6 0t 
(O#IgT2 0Br H 1»#L, &&'&<D&m&A-G<Dn 

[0 0 4 7] 
[313] 
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U ?Q AO^JEmm^nt LfciEffiSrffl HfcltttM 1 
ft«E*tHSOVl:&«ST*L<aBMU, 

6-. 

[0 0 4 9 ] Hl*5J:tf*3J:0W6*^j:J:'5 
IBftA-*«*B-*«ftC->«»D->«»F-»«ftG 

t ^ 5 o \z / h g u ^ a (ommm £ $ it -5 
[0 0 5 0 ] (3) aaiM^ttift 

IMT5 0 0mA (1C) 0>a5aa«tT4. 2V^T^ 
«U 4. 2 VBJ«a^6*««a*«2 SmAHTtJi 
^)«4. 2VgtE«iLfe», 10#H{*ifcU'5 

00mA (10 (otknnm'vtknteikm&w 3 . ov 

0 2tc^T«fc5fc*S*<hfc^fc. 
[0 0 5 1 ] &*3, H2li*5^T, •fftt^lfiW 1 ©IE 

*ffll^c*i6Wl cOfI?&A£^;U O^PH*lS^J2C0iE 

ib (3Avn-^u^^Ao^j[jng^i oma%oofc 

CO) «:ffl^fci««2W«jlSB**L, ♦ HH**ifi«3 

coiE&c (nA^h&u^A^in&au 5SS%co 

4cOIE&d (n/^hiU^^MDilinl/iU 9. 51 
*%(Ot>co) €rffllifc^!6OT4CD«»D«:^L. OSU* 
it«0U OIEffie (3y\VUh»U^^A^jSftJ^t) 

coiEffif (3A*;Wh*U^^A<08SfiPS^3 0fifi%co 
t>C0) *«^fcJt«!«2<0«»F*SU, AWHttKW 
3c0IE&g (imVl'b&U^AcO^cofcco) fcffiUfc 
Jt»OT3co*»G^To 
[0 0 5 2] 0 2 cfcO^^^cfc^lC, a/^HUf 

c>Aco^ijna^^iW3^^<^^^ttco^{b^^>^<^ 
iUTtfUHU v>^>KU^«?A^««iac^««HJB 
5o ft*5, ClOffllWSaSHnAJWhK'J^^ACO^ttlfi 



(9) 2000-215884 

[0 0 5 3 ] (4) 5fe#«tt« 
±a!CDJ:^(CLTff»Ufe&®»A-G>&, £i&CQ#ffl 
STSOOmA (1C) <7)3«m®atT4. 2V£T3feffi 
U 4. 2.VSJ»«^S3tett«SlE^2 SmAUtTtTi* 
*T4. 2 V£*EE5fe«Lfctft, 10»IB(*itL, 5 0 
0mA (1C) OMa««ETa«j^lkSEE^3. 0VH 
te**TttaSli\ ^^Mffitt^^STt, 0 3(i^r 

/0 [0 0 5 4] 0 3 K-fc^T, •aiMtftltM 1 <Z)IE 

ffia (=iA*;whK , J^ 1 ^Aco^ijna^5l:a%cc>t>o) 

*ffl^fc*jifl»jico«»A*su, oaitt*«[«2 0E 
&b (3A\>uhBMJ^SA<DSsn*au oti%cfc 

COiEffic (^A^UhKU^^ACOjSttlft^l 5fiS%(0 

4C01Effid (3/^hKU^^A©«UnSAU 9. 51 

\t#mi <DJE&e (n/^WhRU^^A^jSaSlqcot) 
20 CO) *ffl^fctt«m©«»E*SU AHlHJt««2 
(OIE&f <3AVI/h»U^A<Z)S8ijnaA*3 OiI%(D 
t>CO) «rffll^jt«W2(Z)«»F*^U, □ff«Jt«!W 
3COIE&g (nAVPh^U^^ACO^cO^CO) 

it(ft«3«)«»Gt«-r. 

[0 0 5 5] 5®#, 3/WhKU^Afc«lr*fclE«© 
f^Ift«BE ft -7 > # U r> A £ ffl H fc lEffi CDfE»aj£ 
cfcOttl^fc*, v>^>^U^^A^3/\VWh^U5 lr > 

50 KU^r>A£2 0a»%*T»ftlLfciE«[, BP'S. 

«ltf>IE«a (0 3co#EP) . nmfr\2<DTE&b (0 3 

©obj) > mfaW3<Dmmc 03 ©♦so > »km4 

[0 0 5 6 ] ^tlte, r3A;Uh&U^AC0^-7>;tf 

bn^>o fin -6. 3A*;i/hKU^r>A(0^iiaa^2 on 

v>^>KU5 1 ^A^-r'5f^»iS/E 

[0 0 5 7 ] ^LT, aAVUh&U^AC0f&lit]ftri<3 
0llXK±i:/j:Si, nAVU hKU^'J'A^Jtcottffi 

^^^'j^^AmatrasaEofpftaH^j:* 

t><Ot#Abtl^o ^±coct^e>, 3A;H8U5 1 ') 
50 WA(g«:«fflLT3ffit*7Xt;H:T4. 3V- 
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[0 0 5 8] (5) i§3fcffi&8& 
G£5 0 0mA ( 1 C) *5j:tf 1 5 0 0mA (3C) <0 * 
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Sfct&fktU'otz* /«c*5, S4(C^5^T, 091li3llt 
feSftSitWofcu^^U, AEPhi:3<@cD?*> 1 

[0 0 5 9] 
[84] 
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[0 0 6 0] ±E«4*6W6^a«fc5l:, 1 C0)j&^ 

[0 0 6 1 J *fc, HAVUh&U^ACD&jtaSS: 1 5 
SS%£LfcIEffi (^SftW3CQIE«c) *ffl^fc«»C 

?&mj£. «»*®ia&) ^a^i, 0 

fi£l 9. 5fi«%<tLfciEffi (^SfiW4(7)jE«d) £ 
[0 0 6 2 ] 0 4^«&H «ft«J3E^U 2 VCOt^, 

anfc«n*j»T«»aK*t±#LTv^tffctT, fix* 

A**L»K:TI*Ufc. £k±V>Z.tfrt>. 3/^h8UW 

2 ofig%*#i£T££ t*«a*u^. 

[0 0 6 3] 4. rg^ftCQ&fr 

«^<0tt»ttfl6<D«itlC^(r^T«WLfc. int. ±J£L 
fccfc^lC, "7>^>S?U^«i7Alr 1 5fiS%(D3/\'>ll/h 50 



flR>TJfcJ&L*r t)C7)£IE&c (SSffi^l 3 CDiESc 
[0 0 6 4] >®MJ^OA<h, 1511% 

htlit. V>#>&iJ5P^A£, 1 5m§%<£> 

fciEffif£ftK'&»J : &ffll^T^"Ufcfe<Z)S:iEffi i <hl 

[0065] c<d&o\z Lxn t>ntciEm fe&Msmz 

r«fc3tt«*£tt-3fc. 06C:*5^T, 06 

(a) \*mmmt$&wLtzftT<Dft&fttt£mL* me 

(b) tt*«jE'&ixfcia : foe[flc»*tsu, 06 

(c) Lfca : f<Deff»Hf|j&SUT^-5. 
[0 0 6 6 ] 0 6 J;0Me^<C«t-5IC. t»»E'&^*H 

n\t, t»ftmf>\z&\,*T\*. >&>j^A^£ga 

iSr*IScDtt^lr4U^2^e^^lK«L^^ejgB- 
[0 0 6 7 ] OUT, Jhaoi-JilUTfPKUfcftiEtt 
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c, h, l*ffl^T, ±JStm«IItt»#a5 0 OmA 
*»C£U IE«hftm>fc«»*«ttHfcU JEffi i 
It, ±5fiLfc«»E (Jttt«i<BiEtte*m>fc* 
(5 0 0mA (1C) ) *#»*fcB7l;:«-r<fc-3ftl* 

c«rffllifc«»C*5<fc)^»»iB'&*ffo>S:iEa i fcffiU 
Acmite I l*»MH'&*ffofcjE«hft«^fc«»HJ;0 

[0 0 6 8 ] OUT*. cn&<B«-tt»C. H. I ± 
iBLfc*»E (tt«E«l©jE«eftffl^fc«») £fflU 

t, ±atra*ic*ia (6 or) 3teftmiM^uHs&£ 

fi^-Sff ^JfciEffi i I^UTte, 7>«>SUf«)AW 
S^X^Tft btlf; 2 3fctt^S«*Lttat * fc 

[0 0 6 9 ] 5. -yir;mu^«>A*»lDLfc«^ 
out, a / ^ h K 'j 9 A A. t z 7 ^r;i/» U ^ f 
Atv>*>KU^r>^ f -asiOLfc«'&JCO^T«WL 
fz. — i i fxMn2-y04 ({IL, -0. 2^X^ 

0. 2*OYSl. 0T&&) TS^n^xeWiV 
>^>K'Jf^A8 5li%t, -jRSLiiizNiOi 



(11) ^2 0 0 0 -2 1 5 8 8 4 

* ((BU, -0. 5^Z^0. 5) T«*n5-7^ft 

*t>J7oL-Va >gH (AM- 1 5 F) ) ftf;i5fc«T 

[0 0 7 0 ] (eJG&I 5 0 0 rpmT10^ 

fMSStfT, EEH • «* « JMMlUH*fic:*#T«£L 

/o u^^AJcwLT-^^au^^A^aw^ttftfcu 

£tt&<hte*o OUT, ca>B£jE<flHMt£7yX1N 
UT, ^(D]ES^*J*7^5«^6/j:*iE«*«#<Z>H 

[0 0 7 1 ] OUT, ±&<&£5lcLTfE«LfcIEffi« 
jfcfflUT, Jt»tB«l:ftft«i5 0 OmAHOK* 

M«3 0IE««c fcffiufcttft) ^J:i^m^E (JtfetfJ 
20 l<DiE*«eftffl^fc«») £fflUT, J:5fitWI«»:* 
(5 0 0mA (1C) ) £ff oTft«fft«*#ifr* 
t0 9l:^tJ:^^Ii:^f;. 0 9 «fc 0 J: 

£febaLTt>, v>^>K'J^r>A¥5*J:0t)tt«tttg 
^f^± LTU& :t*W5, 

[0 0 7 2 ] OUT, un^StteJ, E, CfcffiU 
T, _h^tl^tMIC4. 2 V£Ta5«Ufc&, (6 0 

TC) T2 0 0M«#Lfc«^CO«»«/Ei5ct^X5£± 

so tTIBco^ 5 ic^Tcfc -5 tjLtS&ttavfz. 

[0 0 7 3 ] 
[*5] 
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[0 0 7 4 ] jsfc, ClttbCD&mteJ, E, CfcfflU 
T, ±Hii|i!«l;:3. OVlTfttl/^ ffifi (6 0 

m&mm-rz triers 6 n^Tct 5 tum&tu-otzo 
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[0 0 7 6] 6. 7>^>eUf->A(DUf^Ai:7> 

Bfit (Li/Mn) ^0. 6 0 1 <DX t!^H7>« 
>»«J#^Aftffl^fc*t, ^com^it (Li/Mn) H 

it (L i/Mn) CO^TMW;, JR^tt (L 

i/Mn) HWT^ 6 0t:TCO3 0 Olf-l'^^CO^tt 
tffcft* (*-fir;M»tt) 010 ic^TJ: 5 

UtSmtte-ofz. M^tfc (L i/Mn) K*tT5 

(mAh/g) ) 1 lfcSTJzifttt* 

[0 0 7 7 ] 01 O^bf^^CtH IR^f-Jt (Li/ 
Mn) #0. 56W±T^nH gC^ifc (Li/Mn) 
(6 0t) (0 3 0 0^^^ 
<«C**^ R^tt (L i/Mn) *t 

o. 6 2 jzQ±$<ter>TbznM±.\t®mmmm\ [ **L 

*<tttt&te*>ofc. —-ft, 0 1 l^etA^utli, 
m^FVt (L i/Mn) at*£<ft:£tiEffi?£&Jtits&S 
a*/h$<ft^fc. VA±<DZ£frt>> «*KI}fspA^r-5 
tl^fit (Li/Mn) teO. 5 6^±tn^M/)^ 
£>£9I^it (L i/Mn).^<^t, ^ 

it (Li/Mn) ^0. 56^L i/Mn^0. 6 2 CD 
£ U Z> X o m&<D h <Ofr b »J? L T m \f >5 co^MS 

[0 0 7 8 ] £Ac, 7>^>8iJfi)A(0-«i;€fil4 
JS (0iJxtf, Mg, A 1, Ca, V, T i , Cr. F 
e, Co. Ni, Cu, Zn, Sr, Zr, Nb, Mo 

(Metal) (Dfttcom^tt (L i / (Mn+Me t 
a 1 ) ) rt*0. 56^Li / (Mn+Metal) ^ 
0. 6 2<Dm&£UZ£otj:m<nh<DfrZMftl,Tm^ 
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[0 0 7 9 ] 7. &#^@#S#Ha*&G9f£M 

10 [0 0 8 0 ] tj:&. C^T^^'JT-^H #'J#- 
laSKWLfcJ*^, *'J77fcf-'Jr> (PVDF) 

[0 0 8 1 ] OUT. *U7-«» (&#T©#n6#m 

JW^'Jlz-h (^fI//U 0 0 0Wt)CO) tx^l/ 

1 mo 1 / 1 £&6cJ:5l;:6 yyfcV >g!U 
3^ A (L i PFe) £»#Lfc»te<t£«SJtatl : 

0 0 p pmttlitt)^^ 3m I ftAUcE 6 0t;oQ 

[0 0 8 2] OW, CflbCQ&^jteK, L£flH>T, 
±JK£H«IC4. 2 V£T3fcmLAc?£> (6 0*0 

T2 o nm&ftLrz®&<Dmmnm$>j:ztxx&*km$: 

[0 0 8 3 ] 
[15 7] 





(V) 


(m 1 ) 


(%) 


(%) 


K 


0. 1 3 


1 . 6 


6 3 


7 9 


L 


0 . 15 


4 . 8 


5 9 


7 3 



[0 0 8 4] Sfc. cnbOSiUSK, Lfcffl^T, ± 
ait|B]«H3. OVSTMLftft, iSfli (6 0C) T 

JtT5iTE©£8»;:^TJ:5ftitt££fcofc. 
[88] 
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[0 0 8 5 ] ±E«7, «8 cfcOWS^/ii-Jtr, U 

±.\z]&-<tz<ko\Z, ^Wlc^tttf, ±IEffiffi4&HT<& 
H^7^KU^A^bMlfcM<i:t) life 

[BH0ff¥&K9U 

[02] 6 OTCTWM ^;^ttfe^TiT$,^, 
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[0 3] 1 CT<D&Sftt&£^T0T&£„ 

[0 4] aA^HKU^^A^Jpfi^i 51i%(^ 

[05] uA;WhKU^^A<7)^lipg^2 01I%(0 

[0 6] fi^ffife«Afc«^^jEffi'&ffJC0«aK#* 
£^T0T&£o 
/0 [0 7] Jg-&*fifeSr«^.fc«-&CD 1 GTOMM^ 

[08] S^#ffi£tt*./r«'&CD6 O'CW-l'^Jk 

[0 9] astti»isf^ffiitn<t* i cTcD^mffi^fe^ 
[0i o] u^^Af7>*>oiR^itn*frs«a 

[011] U r$2xt:^>jJ><Dm¥tt\Ztt-rz>tt& 
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